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(54) INK DEAERATING METHOD 

(57)Abstract: 

PURPOSE: To obtain an ink deaerating method for ^t; 
effectively removing bubbles and dissolved gas in an ink it 
without changing and decomposing the ink composition t£ 
and without damaging stability by filling an ink bag 
having gas barrier property with the ink and sealing it, 
and sealing a lower part of the bag from an upper part of 
the bag so as to sandwich bubbles while the bag is being 
erected. 

CONSTITUTION: Immediately after an ink bag is filled 
with an ink, sealed, and heated, secondary sealing is 
performed by sealing a lower part (j) of the ink bag from 
an upper seal of the ink bag so as to sandwich bubbles 
(i) together with the ink (b) while the ink bag (a) is being 
erected so as to discharge the bubbles in the bag. In 
order to eliminate irregularities in the discharge quantity and the quantity of the ink in the ink 
bag, a bag thickness adjusting jig (k) is used at the time of the secondary sealing. After the 
secondary sealing, a side 1 at an upper end of the bag confining bubbles may remain 
attached to the bag body, or it may be cut off. As a means for confirming quantities of 
dissolved gas and the bubbles in the ink bag, when the dissolved gas is air, quantity of 
dissolved oxygen is measured by using a dissolved oxygen meter on the market so as to 
estimate entire quantity of air. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink deaeration approach characterized by carrying out the seal of the lower part so 
that air bubbles may be put from the upper part of an ink bag while standing an ink bag after 
filling up with and sealing ink into the ink bag which has gas barrier nature. 
[Claim 2] The ink deaeration approach according to claim 1 characterized by using the fixture 
for bag thickness adjustment when carrying out the seal of the lower part from the upper part of 
an ink bag, standing an ink bag so that air bubbles may be put. 

[Claim 3] The ink deaeration approach according to claim 1 or 2 characterized by carrying out 
the seal of the lower part so that air bubbles may be put from the upper part of an ink bag while 
heating an ink bag at 50 degrees C or more and standing an ink bag, after filling up with and 
sealing ink into the ink bag which has gas barrier nature. 

[Claim 4] The ink deaeration approach of the publication according to claim 1, 2, or 3 
characterized by decompressing the ink restoration and/or seal to an ink bag below to 
atmospheric pressure, and performing them in ordinary temperature. 

[Claim 5] The ink deaeration approach according to claim 4 characterized by performing the ink 
restoration and/or seal to an ink bag by 50 or less mmHgs. 

[Claim 6] The ink deaeration approach according to claim 1, 2, or 3 characterized by performing 
the ink restoration and/or seal to an ink bag while the temperature of ink heats at 50 degrees C or 
more by ordinary pressure. 

[Claim 7] The ink deaeration approach according to claim 3 that heating temperature of the ink 
bag after ink bag seal is characterized by 50-degree-C or more being less than 70 degrees C. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink deaeration approach of the ink for ink 

jet record in more detail about the ink deaeration approach. 

[0002] 

[Description of the Prior Art] An ink jet recording method tends to be influenced [ the air 
bubbles in ink, or ] of a dissolved gas, and the ink jet recording method especially using a piezo 
method has the problem of often producing the abnormalities in injection, with the air bubbles 
shut up by dissolved gases and containers, such as air dissolved in ink. Therefore, the proposal 
not to shut up air bubbles into clearance and the container of the dissolved gas in ink is made. 
[0003] For example, the method of reducing dissolved quantity of gas is proposed by JP,52- 
74406, A and JP,53-61412,A by dissolving a deoxidant in water color ink by removing oxygen 
among the air dissolved in ink. The manufacture approach of the ink cartridge for ink jet printers 
which vacuum-packs further the ink by which high deaeration was carried out under a high 
vacuum at the time of restoration is proposed by JP,62-121062,A. When the ink manufactured 
using the manufacturing installation possessing a heating means and a reflux means is set by the 
70-degree C environment after deaeration for 160 hours, the manufacture approach of the ink for 
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ink jet record of having the process which controls a heating means so that the yield of nitrogen 

in the meantime is set to 2-10 ppm is proposed by JP,2-91 165, A. 

[0004] 

[Problem(s) to be Solved by the Invention] By the approach given in above-mentioned JP,52- 
74406,A and JP,53-61412,A, it is only oxygen which is removable with a deoxidant, and a 
dissolved gas could not be removed thoroughly, but it had the trouble that the reactant after the 
deoxidant or the deoxidant oxidized by oxygen further had an adverse effect on the stability of 
ink. By the approach of a publication, it had the trouble of being easy to produce ink presentation 
change by evaporation of the ink component of a low-boiling point, by high deaeration in JP,62- 
121 062, A. By the approach of a publication, it had the trouble of being easy to produce not only 
evaporation of a low-boiling point component but deterioration of ink, in JP,2-91 165, A with 
heating at high temperature 80 degrees C or more and heating over 70-degree-C 160 hours of 
after that. 

[0005] The technical problem which this invention tends to solve is to offer the ink deaeration 
approach of removing the air bubbles and dissolved gas in ink effectively, without there being no 
change and ink deterioration of an ink presentation, and spoiling the stability of ink. 
[0006] 

[Means for Solving the Problem] this invention person etc. came to solve this invention, as a 
result of repeating research wholeheartedly, in order to solve the above-mentioned technical 
problem. 

[0007] That is, this invention offers the ink deaeration approach which carries out the seal of the 
lower part from the upper part of an ink bag so that air bubbles may be put, standing an ink bag, 
after filling up with and sealing ink into the ink bag which has gas barrier nature, in order to 
solve the above-mentioned technical problem. 

[0008] In the above-mentioned ink deaeration approach which carries out the seal of the lower 
part from the upper part of an ink bag further in the approach of this invention so that air bubbles 
may be put while standing (1) ink bag Heating an ink bag at 50 degrees C or more, and standing 
an ink bag, after filling up with and sealing ink into using the fixture for bag thickness 
adjustment, and (2) ink bag, from the upper part of an ink bag, the seal of the lower part is 
carried out so that air bubbles may be put, (3) In ordinary temperature, the ink restoration and/or 
seal to an ink bag are decompressed below to atmospheric pressure, and are performed, (4) At a 
room temperature, below atmospheric pressure, it decompresses to 50 or less mmHgs preferably, 
and the ink restoration and/or seal to an ink bag are performed, (5) When the temperature of ink 
heats preferably the ink restoration and/or seal to an ink bag at 50 degrees C or more less than 70 
degrees C and performs them 50 degrees C or more by ordinary pressure, ink can be deaerated 
more effectively. 

[0009] Hereafter, the configuration of this invention is explained to a detail along with a 
drawing. 

[0010] The ink bag a which has the gas barrier nature of this invention of drawing 1 has the 
desirable laminate film which consists of laminate films more than two-layer [ of the plastic 
material which can heat weld an inner surface like polyethylene (PE) and polypropylene (PP), 
and the plastic material which was excellent in the gas barrier property like polyethylene 
terephthalate (PET), nylon, a polyvinyl chloride, a polyvinylidene chloride, and polyvinyl 
alcohol in the outside surface ], and has the layer of metallic foils, such as aluminum, or the 
metal vacuum evaporationo film between an inner surface and an outside surface preferably. 
[001 1] the oily ink in which the ink b with which an ink bag is filled up uses the organic solvent 
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of water color ink, a low-boiling point, or a high-boiling point as the main solvent ~ either is 
usable. 

[0012] Although the restoration c of the ink to an ink bag does not need to perform deaeration 
actuation of ink in advance, deaeration d of ink may be performed to extent which does not have 
change in an ink presentation in advance using deaeration means known conventionally 
preferably, such as heating and reduced pressure. The heating temperature at this time has 
desirable 50 degrees C or more, and, as for reduced pressure, it is more desirable that they are 50 
or less mmHgs. 

[0013] A plug is made with the rubber ingredient held by for example, the rubber ingredient or 
plastics molding, and ink output port e can suck out ink with the attraction needle formed in the 
printer side, if an ink cartridge is set to a printer. If a rubber stopper and the ink in a bag are 
divided by the plastics molding of output port, since high sealing performance will be maintained 
in the condition that an ink cartridge is intact, it is more desirable. 

[0014] Although the seal f of the ink bag a after the ink restoration to the ink bag of drawing 2 , 
i.e., an up seal, is performed by the seal approaches, such as impulse heat sealing and a heat seal, 
and atmospheric pressure may perform a seal in ordinary temperature, it is desirable to carry out 
in the vacuum g of 50 or less mmHgs still more preferably below atmospheric pressure by 
ordinary temperature preferably. The reduced pressure seal under heating is necessarily neither a 
lifting nor the desirable thing which becomes empty about ebullition of ink. 
[0015] Heating of the ink bag a after ink bag seal of drawing 3 is performed using Thermostat h 
etc., and, as for the temperature, it is desirable to carry out by ordinary pressure at 50 degrees C 
or more less than 70 degrees C. Consequently, the gas dissolved in ink is generated as air 
bubbles i in an ink bag. When the heating temperature after ink bag seal is less than 50 degrees 
C, even if it drives out air bubbles of an ink bag, while a dissolved gas keeps it, it is easy to 
become air bubbles, and becomes the cause of the ink non-regurgitation. Above 70 degrees C, 
deterioration and degradation of an ink bag become remarkable. 

[0016] If heating of the ink bag after ink bag seal has short heating time, its cellular generation of 
a dissolved gas is inadequate, and since the dissolved gas which remains in ink air-bubbles-izes 
and causes non-regurgitation by generating of the cavitation by the oscillation of the piezo- 
electric element in high drive frequency, the long-term storage of packed ink, or storage in a hot 
location, it is preferably desirable in a 50 to 70 degrees C heating temperature requirement to 
carry out for 3 hours or more. However, if long duration ink is heated at an elevated temperature, 
in order that the effect by deterioration of ink itself or deterioration of a bag container may come 
out, it is desirable to stop within 200 hours on less than 70-degree C 50-degree-C or more 
heating conditions. 

[0017] Although prior deaeration actuation is difficult when it contains the volatile high matter 
as an ink component, deaeration becomes an ink presentation is not changeful and possible by 
heating and two stage sealing of the ink bag after ink bag seal. 

[0018] Promptly, standing the ink bag a, after ink restoration and seal / heating to an ink bag, the 
so-called two stage sealing of drawing 4 performs two stage sealing, and drives out the air 
bubbles in an ink bag so that air bubbles i may be put for the lower part j with Ink b from the up 
seal i of an ink bag. In order to abolish dispersion in the amount of purges of the air bubbles from 
an ink bag, and the amount of ink in an ink bag, it is good to use the fixture k for bag thickness 
adjustment as shown in drawing 5 at the time of two stage sealing. 

[0019] After two stage sealing may be detached although the side 1 in which the air bubbles of a 
bag upper bed are confined may be attached to the body of a bag. 
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[0020] As a means to check the dissolved gas of an ink bag, and the amount of air bubbles, air 
poses a problem in almost all ink, and the method of measuring the amount of dissolved oxygen 
using a commercial dissolved oxygen analyzer, when an air dissolved gas is air, and presuming 
the whole air content is simple-like. Although the direct method of analysis in ink is also 
possible, with a general gas, in the case of other gases, ink can be heated by the seal system using 
the solubility lowering phenomenon by heating, and it can also measure the generated quantity of 
gas at the thing in which instrumental analysis is possible. 

[0021] Moreover, if the ink jet printer using a piezo method tends [ very ] to be influenced of a 
dissolved gas or air bubbles and especially continuation injection is performed, since the non- 
regurgitation phenomenon of ink will be produced under the effect of a dissolved gas or air 
bubbles, the continuation injection trial using the system is a means effective in investigating the 
deaeration effectiveness, and is practical. 
[0022] 

[Example] Next, the example of ink, an example, and the example of a comparison are given, 

and this invention is explained still more concretely. 

[0023] 

(Example 1 of ink) 

C. I. solvent black 43 The 8.0 weight sections JON krill 682 The 1 1.0 weight sections (styrene 

acrylic-acid copolymerization resin by the Johnson polymer company) 

Dibutyl sebacate The 1.0 weight sections Ethanol After fully stirring and dissolving the 80.0 

weight sections above-mentioned compound, the ink which filters without carrying out 

deaeration actuation using O.Smicro membrane filter, and uses this solution by this example was 

obtained. 

[0024] 

(Example 2 of ink) 

C. The I. direct blue 199 The 1.5 weight section A diethylene glycol The 3.0 weight sections 
Isopropyl alcohol The 5.0 weight sections Ion exchange water It filtered without having carried 
out the additional dissolution of the remaining components, and carrying out deaeration actuation 
with the membrane filter of 0.5 micrometers of apertures, after carrying out the mixed 
dissolution of 90.5 weight sections above-mentioned each component, and the ink used by this 
example was obtained. 

[0025] (Example 1) The ink obtained in the example 1 of ink was filled up with ordinary 
temperature ordinary pressure into the ink bag which consists of a laminate film of PET / 
aluminum / PE, it sealed using the impulse-heat-sealing machine, and packed ink was obtained. 
Next, instead of having a bag by hand, holding with the electrode holder which consists of hard 
plastics material, from the upper part in a bag, the seal of the lower part was carried out so that 
air bubbles might be put, ink was deaerated, and the packed ink containing ink lOOcc was 
obtained. 

[0026] Although the non-regurgitation of ink arose 2 to 3 times the middle in 30 pieces among 
100 ink cartridges as a result of equipping a piezo type ink jet printer with the ink cartridge 
which contained packed ink in the hard case and performing continuation injection, it could 
inject to the last, and all of remaining 70 pieces do not have the ink non-regurgitation, either, and 
they were able to be injected to the last. 

[0027] When the upper part of the bag of the packed ink which the non-regurgitation of ink 
produced was sucked out by the micro syringe, air bubbles with a capacity of about 0.03 cc were 
caught. 
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[0028] (Example 2) Into the ink bag which consists of a laminate film of PET / aluminum / PE, 
restoration and an impulse-heat-sealing machine were used, the ink of the example 1 of ink was 
sealed by ordinary temperature ordinary pressure, and packed ink was obtained. Next, packed ink 
was heated at 50 degrees C for 5 hours, having had a bag by hand and standing it, from the upper 
part in a bag, the seal of the lower part was carried out so that air bubbles might be put, ink was 
deaerated, and the packed ink containing ink lOOcc was obtained. 

[0029] Although the non-regurgitation of ink arose 2 to 5 times the middle in 50 pieces among 
100 ink cartridges as a result of equipping a piezo type ink jet printer with the ink cartridge 
which contained packed ink in the hard case and performing continuation injection, it could 
inject to the last, and all of remaining 50 pieces do not have the non-regurgitation of ink, either, 
and they were able to be injected to the last. 

[0030] When the upper part of the bag of the packed ink which the non-regurgitation of ink 
produced was sucked out by the micro syringe, air bubbles with a capacity of about 0.05 cc - 0.1 
cc were caught. 

[0031] (Example 3) In the example 2, holding with the electrode holder which consists of hard 
plastics material, instead of having a bag by hand, after heating packed ink at 50 degrees C for 5 
hours, from the upper part in a bag, the seal of the lower part was carried out so that air bubbles 
might be put, ink was deaerated, and the packed ink containing ink lOOcc was obtained. 
[0032] Although the non-regurgitation of ink arose 2 to 5 times the middle in ten pieces among 
100 ink cartridges as a result of equipping a piezo type ink jet printer with the ink cartridge 
which contained packed ink in the hard case and performing continuation injection, it could 
inject to the last, and all of remaining 90 pieces do not have the non-regurgitation of ink, either, 
and they were able to be injected to the last. 

[0033] When the upper part of the bag of the packed ink which the non-regurgitation of ink 
produced was sucked out by the micro syringe, air bubbles with a capacity of about 0.02 cc were 
caught. 

[0034] (Example 4) The ink of the example 2 of ink was filled up with ordinary temperature 
ordinary pressure into the ink bag which consists of a laminate film of PET / aluminum / PE, it 
sealed under the reduced pressure conditions of 30mmHg(s) using the vacuum chamber type 
impulse-heat-sealing machine, and packed ink was obtained. Next, packed ink was heated at 60 
degrees C for 15 hours, having had a bag by hand and standing it, from the upper part in a bag, 
the seal of the lower part was carried out so that air bubbles might be put, ink was deaerated, and 
the packed ink containing ink lOOcc was obtained. 

[0035] Although the non-regurgitation of ink arose once the middle in one piece among 100 ink 
cartridges as a result of equipping a piezo type ink jet printer with the ink cartridge which 
contained packed ink in the hard case and performing continuation injection, it could inject to the 
last, and all of remaining 99 pieces do not have the non-regurgitation of ink, either, and they 
were able to be injected to the last. 

[0036] When the upper part of the bag of the packed ink which the non-regurgitation of ink 
produced was sucked out by the micro syringe, air bubbles with a capacity of about 0.01 cc were 
caught. 

[0037] (Example 5) It was filled up after heating the ink of the example 2 of ink at ordinary 
pressure and 70 degrees C for 1 hour into the ink bag which consists of a laminate film of PET / 
aluminum / PE, and it sealed using the impulse-heat-sealing machine, and packed ink was 
obtained. Next, 60 degrees C of packed ink were heated for 10 hours, having had a bag by hand 
and standing it, from the upper part in a bag, the seal of the lower part was carried out so that air 

Publ'nNo.: JP 07-304187 Publ'nDate: 21.11.1995 

5 

SSL-DOCS 1 1472438vl 



Publ'nNo.: JP 07-304187 Publ'nDate: 21.11.1995 



bubbles might be put, ink was deaerated, and the packed ink containing ink lOOcc was obtained. 
[0038] Although the non-regurgitation of ink arose 2 to 5 times the middle in five pieces among 
100 ink cartridges as a result of equipping a piezo type ink jet printer with the ink cartridge 
which contained packed ink in the hard case and performing continuation injection, it could 
inject to the last, and all of remaining 95 pieces do not have the non-regurgitation of ink, either, 
and they were able to be injected to the last. 

[0039] When the upper part of the bag of the packed ink which the non-regurgitation of ink 
produced was sucked out by the micro syringe, air bubbles with a capacity of about 0.01 cc - 
0.05 cc were caught. 

[0040] (Example 6) In the example 5, holding with the electrode holder which consists of hard 
plastics material, instead of having packed ink at 60 degrees C, and having a bag by hand after 
10-hour heating, from the upper part in a bag, the seal of the lower part was carried out so that air 
bubbles might be put, ink was deaerated, and the packed ink containing ink lOOcc was obtained. 
[0041] As a result of equipping a piezo type ink jet printer with the ink cartridge which contained 
packed ink in the hard case and performing continuation injection, among 100 ink cartridges, the 
ink non-regurgitation does not have all ink cartridges on the way, either, and they were able to 
inject to the last. 

[0042] Air bubbles were not accepted in a packed ink bag at all. 

[0043] (Example 1 of a comparison) The ink of the example 1 of ink was filled up with ordinary 
temperature ordinary pressure into the ink bag which consists of a laminate film of PET / 
aluminum / PE, it sealed using the impulse-heat-sealing machine, and the packed ink containing 
ink lOOcc was obtained. 

[0044] As a result of equipping a piezo type ink jet printer with the ink cartridge which contained 
packed ink in the hard case and performing continuation injection, the non-regurgitation of ink 
arose [ all 100 ink cartridges ] frequently the middle, and injection was not completed to the last. 
[0045] When the upper part of the bag of the packed ink which the ink non-regurgitation 
produced was sucked out with the syringe, air bubbles with a capacity of about 0.5 cc - one cc 
were caught. 

[0046] (Example 2 of a comparison) Into the ink bag which consists of a laminate film of PET / 
aluminum / PE, restoration and an impulse-heat-sealing machine were used, the ink of the 
example 2 of ink was sealed by ordinary temperature ordinary pressure, and the packed ink 
containing ink lOOcc was obtained. 

[0047] As a result of equipping a piezo type ink jet printer with the ink cartridge which contained 
packed ink in the hard case and performing continuation injection, the non-regurgitation of ink 
arose [ all 100 ink cartridges ] frequently the middle, and injection was not completed to the last. 
[0048] When the upper part of the bag of the packed ink which the ink non-regurgitation 
produced was sucked out with the syringe, air bubbles with a capacity of about 0.5 cc - one cc 
were caught. 
[0049] 

[Effect of the Invention] If a seal is carried out standing an ink bag so that air bubbles may be put 
for a lower part from the upper part of an ink bag after filling up with and sealing ink into the ink 
bag which has gas barrier nature, ink can be deaerated effectively. 

[0050] Standing an ink bag, when carrying out the seal of the lower part so that air bubbles may 
be put, if the fixture for bag thickness adjustment is used, more effective deaeration will be 
attained from the upper part of an ink bag. 

[005 1] If a seal is carried out heating an ink bag at 50 degrees C or more, and standing an ink bag 
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so that air bubbles may be put for a lower part from the upper part of an ink bag after filling up 
with and sealing ink into the ink bag which has gas barrier nature, ink can be deaerated more 
effectively. 

[0052] If ink restoration and/or seal are decompressed below to atmospheric pressure at a room 
temperature and ink deaeration is performed, still more effective deaeration will be attained. 
[0053] If ink restoration and/or seal are preferably performed in ordinary temperature at 50 or 
less mmHgs, or they are performed, heating the temperature of ink at 50 degrees C or more by 
ordinary pressure, the more effective deaeration of them will be attained. 
[0054] Heating of the ink bag after ink bag seal becomes possible [ effective deaeration being 
able to carry out, if it carries out preferably at 50 degrees C or more less than 70 degrees C, and 
pressing down the effect on ink or an ink bag to the minimum ]. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the ink deaeration approach of the ink for ink 
jet record in more detail about the ink deaeration approach. 



PRIOR ART 



[Description of the Prior Art] An ink jet recording method tends to be influenced [ the air 
bubbles in ink, or ] of a dissolved gas, and the ink jet recording method especially using a piezo 
method has the problem of often producing the abnormalities in injection, with the air bubbles 
shut up by dissolved gases and containers, such as air dissolved in ink. Therefore, the proposal 
not to shut up air bubbles into clearance and the container of the dissolved gas in ink is made. 
[0003] For example, the method of reducing dissolved quantity of gas is proposed by JP,52- 
74406,A and JP,53-61412,A by dissolving a deoxidant in water color ink by removing oxygen 
among the air dissolved in ink. The manufacture approach of the ink cartridge for ink jet printers 
which vacuum-packs further the ink by which high deaeration was carried out under a high 
vacuum at the time of restoration is proposed by JP,62-121062,A. When the ink manufactured 
using the manufacturing installation possessing a heating means and a reflux means is set by the 
70-degree C environment after deaeration for 160 hours, the manufacture approach of the ink for 
ink jet record of having the process which controls a heating means so that the yield of nitrogen 
in the meantime is set to 2-10 ppm is proposed by JP,2-91 165,A. 



EFFECT OF THE INVENTION 



[Effect of the Invention] If a seal is carried out standing an ink bag so that air bubbles may be put 
for a lower part from the upper part of an ink bag after filling up with and sealing ink into the ink 
bag which has gas barrier nature, ink can be deaerated effectively. 

[0050] Standing an ink bag, when carrying out the seal of the lower part so that air bubbles may 
be put, if the fixture for bag thickness adjustment is used, more effective deaeration will be 
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attained from the upper part of an ink bag. 

[005 1] If a seal is carried out heating an ink bag at 50 degrees C or more, and standing an ink bag 
so that air bubbles may be put for a lower part from the upper part of an ink bag after filling up 
with and sealing ink into the ink bag which has gas barrier nature, ink can be deaerated more 
effectively. 

[0052] If ink restoration and/or seal are decompressed below to atmospheric pressure at a room 
temperature and ink deaeration is performed, still more effective deaeration will be attained. 
[0053] If ink restoration and/or seal are preferably performed in ordinary temperature at 50 or 
less mmHgs, or they are performed, heating the temperature of ink at 50 degrees C or more by 
ordinary pressure, the more effective deaeration of them will be attained. 
[0054] Heating of the ink bag after ink bag seal becomes possible [ effective deaeration being 
able to carry out, if it carries out preferably at 50 degrees C or more less than 70 degrees C, and 
pressing down the effect on ink or an ink bag to the minimum ]. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the approach given in above-mentioned JP,52- 
74406, A and JP,53-61412,A, it is only oxygen which is removable with a deoxidant, and a 
dissolved gas could not be removed thoroughly, but it had the trouble that the reactant after the 
deoxidant or the deoxidant oxidized by oxygen further had an adverse effect on the stability of 
ink. By the approach of a publication, it had the trouble of being easy to produce ink presentation 
change by evaporation of the ink component of a low-boiling point, by high deaeration in JP,62- 
121062,A. By the approach of a publication, it had the trouble of being easy to produce not only 
evaporation of a low-boiling point component but deterioration of ink, in JP,2-91 165, A with 
heating at high temperature 80 degrees C or more and heating over 70-degree-C 160 hours of 
after that. 

[0005] The technical problem which this invention tends to solve is to offer the ink deaeration 
approach of removing the air bubbles and dissolved gas in ink effectively, without there being no 
change and ink deterioration of an ink presentation, and spoiling the stability of ink. 



MEANS 



[Means for Solving the Problem] this invention person etc. came to solve this invention, as a 
result of repeating research wholeheartedly, in order to solve the above-mentioned technical 
problem. 

[0007] That is, this invention offers the ink deaeration approach which carries out the seal of the 
lower part from the upper part of an ink bag so that air bubbles may be put, standing an ink bag, 
after filling up with and sealing ink into the ink bag which has gas barrier nature, in order to 
solve the above-mentioned technical problem. 

[0008] In the above-mentioned ink deaeration approach which carries out the seal of the lower 
part from the upper part of an ink bag further in the approach of this invention so that air bubbles 
may be put while standing (1) ink bag Heating an ink bag at 50 degrees C or more, and standing 
an ink bag, after filling up with and sealing ink into using the fixture for bag thickness 
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adjustment, and (2) ink bag, from the upper part of an ink bag, the seal of the lower part is 
carried out so that air bubbles may be put, (3) In ordinary temperature, the ink restoration and/or 
seal to an ink bag are decompressed below to atmospheric pressure, and are performed, (4) At a 
room temperature, below atmospheric pressure, it decompresses to 50 or less mmHgs preferably, 
and the ink restoration and/or seal to an ink bag are performed, (5) When the temperature of ink 
heats preferably the ink restoration and/or seal to an ink bag at 50 degrees C or more less than 70 
degrees C and performs them 50 degrees C or more by ordinary pressure, ink can be deaerated 
more effectively. 

[0009] Hereafter, the configuration of this invention is explained to a detail along with a 
drawing. 

[0010] The ink bag a which has the gas barrier nature of this invention of drawing 1 has the 
desirable laminate film which consists of laminate films more than two-layer [ of the plastic 
material which can heat weld an inner surface like polyethylene (PE) and polypropylene (PP), 
and the plastic material which was excellent in the gas barrier property like polyethylene 
terephthalate (PET), nylon, a polyvinyl chloride, a polyvinylidene chloride, and polyvinyl 
alcohol in the outside surface ], and has the layer of metallic foils, such as aluminum, or the 
metal vacuum evaporationo film between an inner surface and an outside surface preferably. 
[001 1] the oily ink in which the ink b with which an ink bag is filled up uses the organic solvent 
of water color ink, a low-boiling point, or a high-boiling point as the main solvent — either is 
usable. 

[0012] Although the restoration c of the ink to an ink bag does not need to perform deaeration 
actuation of ink in advance, deaeration d of ink may be performed to extent which does not have 
change in an ink presentation in advance using deaeration means known conventionally 
preferably, such as heating and reduced pressure. The heating temperature at this time has 
desirable 50 degrees C or more, and, as for reduced pressure, it is more desirable that they are 50 
or less mmHgs. 

[0013] A plug is made with the rubber ingredient held by for example, the rubber ingredient or 
plastics molding, and ink output port e can suck out ink with the attraction needle formed in the 
printer side, if an ink cartridge is set to a printer. If a rubber stopper and the ink in a bag are 
divided by the plastics molding of output port, since high sealing performance will be maintained 
in the condition that an ink cartridge is intact, it is more desirable. 

[0014] Although the seal f of the ink bag a after the ink restoration to the ink bag of drawing 2 , 
i.e., an up seal, is performed by the seal approaches, such as impulse heat sealing and a heat seal, 
and atmospheric pressure may perform a seal in ordinary temperature, it is desirable to carry out 
in the vacuum g of 50 or less mmHgs still more preferably below atmospheric pressure by 
ordinary temperature preferably. The reduced pressure seal under heating is necessarily neither a 
lifting nor the desirable thing which becomes empty about ebullition of ink. 
[0015] Heating of the ink bag a after ink bag seal of drawing 3 is performed using Thermostat h 
etc., and, as for the temperature, it is desirable to carry out by ordinary pressure at 50 degrees C 
or more less than 70 degrees C. Consequently, the gas dissolved in ink is generated as air 
bubbles i in an ink bag. When the heating temperature after ink bag seal is less than 50 degrees 
C, even if it drives out air bubbles of an ink bag, while a dissolved gas keeps it, it is easy to 
become air bubbles, and becomes the cause of the ink non-regurgitation. Above 70 degrees C, 
deterioration and degradation of an ink bag become remarkable. 

[0016] If heating of the ink bag after ink bag seal has short heating time, its cellular generation of 
a dissolved gas is inadequate, and since the dissolved gas which remains in ink air-bubbles-izes 
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and causes non-regurgitation by generating of the cavitation by the oscillation of the piezo- 
electric element in high drive frequency, the long-term storage of packed ink, or storage in a hot 
location, it is preferably desirable in a 50 to 70 degrees C heating temperature requirement to 
carry out for 3 hours or more. However, if long duration ink is heated at an elevated temperature, 
in order that the effect by deterioration of ink itself or deterioration of a bag container may come 
out, it is desirable to stop within 200 hours on less than 70-degree C 50-degree-C or more 
heating conditions. 

[0017] Although prior deaeration actuation is difficult when it contains the volatile high matter 
as an ink component, deaeration becomes an ink presentation is not changeful and possible by 
heating and two stage sealing of the ink bag after ink bag seal. 

[0018] Promptly, standing the ink bag a, after ink restoration and seal / heating to an ink bag, the 
so-called two stage sealing of drawing 4 performs two stage sealing, and drives out the air 
bubbles in an ink bag so that air bubbles i may be put for the lower part j with Ink b from the up 
seal i of an ink bag. In order to abolish dispersion in the amount of purges of the air bubbles from 
an ink bag, and the amount of ink in an ink bag, it is good to use the fixture k for bag thickness 
adjustment as shown in drawing 5 at the time of two stage sealing. 

[0019] After two stage sealing may be detached although the side 1 in which the air bubbles of a 
bag upper bed are confined may be attached to the body of a bag. 

[0020] As a means to check the dissolved gas of an ink bag, and the amount of air bubbles, air 
poses a problem in almost all ink, and the method of measuring the amount of dissolved oxygen 
using a commercial dissolved oxygen analyzer, when an air dissolved gas is air, and presuming 
the whole air content is simple-like. Although the direct method of analysis in ink is also 
possible, with a general gas, in the case of other gases, ink can be heated by the seal system using 
the solubility lowering phenomenon by heating, and it can also measure the generated quantity of 
gas at the thing in which instrumental analysis is possible. 

[0021] Moreover, if the ink jet printer using a piezo method tends [ very ] to be influenced of a 
dissolved gas or air bubbles and especially continuation injection is performed, since the non- 
regurgitation phenomenon of ink will be produced under the effect of a dissolved gas or air 
bubbles, the continuation injection trial using the system is a means effective in investigating the 
deaeration effectiveness, and is practical. 



EXAMPLE 

[Example] Next, the example of ink, an example, and the example of a comparison are given, 

and this invention is explained still more concretely. 

[0023] 

(Example 1 of ink) 

C. I. solvent black 43 The 8.0 weight sections JON krill 682 The 1 1.0 weight sections (styrene 

acrylic-acid copolymerization resin by the Johnson polymer company) 

Dibutyl sebacate The 1.0 weight sections Ethanol After fully stirring and dissolving the 80.0 

weight sections above-mentioned compound, the ink which filters without carrying out 

deaeration actuation using O.Smicro membrane filter, and uses this solution by this example was 

obtained. 

[0024] 
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(Example 2 of ink) 

C. I. direct blue 199 The 1.5 weight sections Diethylene glycol The 3.0 weight sections Isopropyl 
alcohol The 5.0 weight sections Ion exchange water 90.5 weight sections above-mentioned each 
component It filtered without having carried out the additional dissolution of the remaining 
components, and carrying out deaeration actuation with the membrane filter of 0.5 micrometers 
of apertures, after carrying out the mixed dissolution, and the ink used by this example was 
obtained. 

[0025] (Example 1) The ink obtained in the example 1 of ink was filled up with ordinary 
temperature ordinary pressure into the ink bag which consists of a laminate film of PET / 
aluminum / PE, it sealed using the impulse-heat-sealing machine, and packed ink was obtained. 
Next, instead of having a bag by hand, holding with the electrode holder which consists of hard 
plastics material, from the upper part in a bag, the seal of the lower part was carried out so that 
air bubbles might be put, ink was deaerated, and the packed ink containing ink lOOcc was 
obtained. 

[0026] Although the non-regurgitation of ink arose 2 to 3 times the middle in 30 pieces among 
100 ink cartridges as a result of equipping a piezo type ink jet printer with the ink cartridge 
which contained packed ink in the hard case and performing continuation injection, it could 
inject to the last, and all of remaining 70 pieces do not have the ink non-regurgitation, either, and 
they were able to be injected to the last. 

[0027] When the upper part of the bag of the packed ink which the non-regurgitation of ink 
produced was sucked out by the micro syringe, air bubbles with a capacity of about 0.03 cc were 
caught. 

[0028] (Example 2) Into the ink bag which consists of a laminate film of PET / aluminum / PE, 
restoration and an impulse-heat-sealing machine were used, the ink of the example 1 of ink was 
sealed by ordinary temperature ordinary pressure, and packed ink was obtained. Next, packed ink 
was heated at 50 degrees C for 5 hours, having had a bag by hand and standing it, from the upper 
part in a bag, the seal of the lower part was carried out so that air bubbles might be put, ink was 
deaerated, and the packed ink containing ink lOOcc was obtained. 

[0029] Although the non-regurgitation of ink arose 2 to 5 times the middle in 50 pieces among 
100 ink cartridges as a result of equipping a piezo type ink jet printer with the ink cartridge 
which contained packed ink in the hard case and performing continuation injection, it could 
inject to the last, and all of remaining 50 pieces do not have the non-regurgitation of ink, either, 
and they were able to be injected to the last. 

[0030] When the upper part of the bag of the packed ink which the non-regurgitation of ink 
produced was sucked out by the micro syringe, air bubbles with a capacity of about 0.05 cc - 0.1 
cc were caught. 

[0031] (Example 3) In the example 2, holding with the electrode holder which consists of hard 
plastics material, instead of having a bag by hand, after heating packed ink at 50 degrees C for 5 
hours, from the upper part in a bag, the seal of the lower part was carried out so that air bubbles 
might be put, ink was deaerated, and the packed ink containing ink lOOcc was obtained. 
[0032] Although the non-regurgitation of ink arose 2 to 5 times the middle in ten pieces among 
100 ink cartridges as a result of equipping a piezo type ink jet printer with the ink cartridge 
which contained packed ink in the hard case and performing continuation injection, it could 
inject to the last, and all of remaining 90 pieces do not have the non-regurgitation of ink, either, 
and they were able to be injected to the last. 

[0033] When the upper part of the bag of the packed ink which the non-regurgitation of ink 
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produced was sucked out by the micro syringe, air bubbles with a capacity of about 0.02 cc were 
caught. 

[0034] (Example 4) The ink of the example 2 of ink was filled up with ordinary temperature 
ordinary pressure into the ink bag which consists of a laminate film of PET / aluminum / PE, it 
sealed under the reduced pressure conditions of 30mmHg(s) using the vacuum chamber type 
impulse-heat-sealing machine, and packed ink was obtained. Next, packed ink was heated at 60 
degrees C for 15 hours, having had a bag by hand and standing it, from the upper part in a bag, 
the seal of the lower part was carried out so that air bubbles might be put, ink was deaerated, and 
the packed ink containing ink lOOcc was obtained. 

[0035] Although the non-regurgitation of ink arose once the middle in one piece among 100 ink 
cartridges as a result of equipping a piezo type ink jet printer with the ink cartridge which 
contained packed ink in the hard case and performing continuation injection, it could inject to the 
last, and all of remaining 99 pieces do not have the non-regurgitation of ink, either, and they 
were able to be injected to the last. 

[0036] When the upper part of the bag of the packed ink which the non-regurgitation of ink 
produced was sucked out by the micro syringe, air bubbles with a capacity of about 0.01 cc were 
caught. 

[0037] (Example 5) It was filled up after heating the ink of the example 2 of ink at ordinary 
pressure and 70 degrees C for 1 hour into the ink bag which consists of a laminate film of PET / 
aluminum / PE, and it sealed using the impulse-heat-sealing machine, and packed ink was 
obtained. Next, 60 degrees C of packed ink were heated for 10 hours, having had a bag by hand 
and standing it, from the upper part in a bag, the seal of the lower part was carried out so that air 
bubbles might be put, ink was deaerated, and the packed ink containing ink lOOcc was obtained. 
[0038] Although the non-regurgitation of ink arose 2 to 5 times the middle in five pieces among 
100 ink cartridges as a result of equipping a piezo type ink jet printer with the ink cartridge 
which contained packed ink in the hard case and performing continuation injection, it could 
inject to the last, and all of remaining 95 pieces do not have the non-regurgitation of ink, either, 
and they were able to be injected to the last. 

[0039] When the upper part of the bag of the packed ink which the non-regurgitation of ink 
produced was sucked out by the micro syringe, air bubbles with a capacity of about 0.01 cc - 
0.05 cc were caught. 

[0040] (Example 6) In the example 5, holding with the electrode holder which consists of hard 
plastics material, instead of having packed ink at 60 degrees C, and having a bag by hand after 
10-hour heating, from the upper part in a bag, the seal of the lower part was carried out so that air 
bubbles might be put, ink was deaerated, and the packed ink containing ink lOOcc was obtained. 
[0041] As a result of equipping a piezo type ink jet printer with the ink cartridge which contained 
packed ink in the hard case and performing continuation injection, among 100 ink cartridges, the 
ink non-regurgitation does not have all ink cartridges on the way, either, and they were able to 
inject to the last. 

[0042] Air bubbles were not accepted in a packed ink bag at all 

[0043] (Example 1 of a comparison) The ink of the example 1 of ink was filled up with ordinary 
temperature ordinary pressure into the ink bag which consists of a laminate film of PET / 
aluminum / PE, it sealed using the impulse-heat-sealing machine, and the packed ink containing 
ink lOOcc was obtained. 

[0044] As a result of equipping a piezo type ink jet printer with the ink cartridge which contained 
packed ink in the hard case and performing continuation injection, the non-regurgitation of ink 
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arose [ all 100 ink cartridges ] frequently the middle, and injection was not completed to the last. 
[0045] When the upper part of the bag of the packed ink which the ink non-regurgitation 
produced was sucked out with the syringe, air bubbles with a capacity of about 0.5 cc - one cc 
were caught. 

[0046] (Example 2 of a comparison) Into the ink bag which consists of a laminate film of PET / 
aluminum / PE, restoration and an impulse-heat-sealing machine were used, the ink of the 
example 2 of ink was sealed by ordinary temperature ordinary pressure, and the packed ink 
containing ink lOOcc was obtained. 

[0047] As a result of equipping a piezo type ink jet printer with the ink cartridge which contained 
packed ink in the hard case and performing continuation injection, the non-regurgitation of ink 
arose [ all 100 ink cartridges ] frequently the middle, and injection was not completed to the last. 
[0048] When the upper part of the bag of the packed ink which the ink non-regurgitation 
produced was sucked out with the syringe, air bubbles with a capacity of about 0.5 cc - one cc 
were caught. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram having shown the process filled up with ink into the ink 
bag and ink bag which are used by this invention. 

[Drawing 21 It is the mimetic diagram having shown the seal process of an ink bag. 

[Drawing 3] It is the mimetic diagram having shown the air bubbles generated in a bag with the 

heating process of an ink bag, and heating. 

[Drawing 4] It is the front view of the ink bag after two stage sealing. 

[Drawing 5] They are the side elevation of the fixture k for bag thickness adjustment, and the 

side elevation of the ink bag after two stage sealing using it. 

[Description of Notations] 

Ink bag 

blnk 

c Restoration opening 
d Deaeration 
e Ink output port 
f Up seal section 
g Vacuum system 
h Thermostat 
i Air bubbles 

j Two-stage-sealing section 

k The fixture for bag thickness adjustment 

1 Cellular closing ****** 
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